NV-NSY-WANIV em are\ieme date problem! 
ExMC and Bioinformatics  - 


mAV/AWu K=1el a] ale) (eycavanvavie) acc) ale) mv AeN Wr, 


Se 
es , " 
ii) 


or October 17, 2017 
|) Marlei Walton, PhD, MSE 


oration Medical Capabilities 


» What are our‘mission and goals 


International Space Station Orion Capsule Gateway Missions 


ASSESS 


5 (We 


,. 


WI) fu 


0/40 


2 . * ExMC="Mission 


Minimize mission medical risk through medical 
system design and integration into overall 
mission and vehicle design 


> 


ExMC Team: Organizational Context 


HEOMD Funds and OCHMO HMTA 


provides Program 
Owns Owns 


requirements 


Developed by Managed by Managed by Managed by 
facilitated by 
HSRB 
spit Team(s) ee Determines Risk 
proxies for 7 ; = . 
Spices Basen research is required Medical Risk + 
Risk Custodian 


Medical IPT + 
a. IPT Lead 
Coordinate design A HRP 


info and requests 


Funds, provides Element 
requirements, shares 
other Element plans 


(3) Provides med system design 
1 ) Rese a rc h and dev info to inform tech 


roadmaps and study teams 


2) Ri S ks Provides coordinated study 


team requests; Shares other IPT, 
SMT and other system devinfo 


3) Design/techs 
4) St an d a rd S pesnenbet ion i 


Psa stele * Risk Custodian uses more than only 
perations ce ExMC inputs to inform HSRB status 


(2) Provides risk 
(1) Provides estimates) med 
esearch plans, system capabilities, 
progress Risk mitigation 

progress, integration 
approach to Risk* 


Shares other Risk 
mitigation information 


(4) Provides updated 
standard content 


Provides flight 
erational inputs 


SS 


” ‘Types of Telemedicine Care 


Live remote guidance 


\ - * oA 
\ re \ y a ay). J 
> a 1a He 


~) : SOND oy, 
§ > i 3 é 
il 
bo 


Live monitoring 


Store and forward 


a 


— 


LE gO DRY 


e Autonomous 


” 


Current ISS Ops Exploration 


i) 


Live monitoring: Live monitoring > 
reliant on ground space-based expertise 


Mission tasks Mission tasks 


Bioadvisory information 
Navigation 
Consumables tracking 


¢ Biomonitoring 
¢ Radiation Monitoring 

¢ Sleep Monitoring 

Flexible Ultrasound 

¢ Pharmaceutical stability 

¢ Laboratory Analysis 

¢ Medical Training Platforms 

¢ Medical Data Architecture 

¢ Medical Systems Development 
¢ Medical Risk Assessment 
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BioMetric Report 


Patient Name: Smith, Jared 


Patient Encounter Information 
UTC timestamp: 2017-04-25 00:00:00 
Source: CARDIAX 
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From “System Engineering at JPL” training course material, June 1991. 
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2001, Conclusion 6: 


NASA, because of its mission and history, has 
tended to be an insular organization 
dominated by traditional engineering. 
Because of the engineering problems 
associated with early space endeavors, the 
historical approach to solving problems has 
been that of engineering. Long duration 
space travel will require a different approach, 
one requiring wider participation of those 
with expertise in divergent, emerging, and 
evolving fields. NASA has only recently 
begun to recognize this insufficiency and to 
reach out to communities, both domestic and 
international, to gain expertise on how to 
remedy it. 


Committee on Creating a Vision for Space Medicine During Travel Beyond Earth 
Orbit, Board on Health Sciences Policy and I. O. Medicine, Safe Passage: 


Astronaut Care for Exploration Missions, |Institute of Medicine of the National 
Academies Press, 2001. 
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¢ Pharmaceutical Stability Risk 
¢ Renal Stone Risk 

¢ Acute Bone Fracture Risk 

¢ Celestial dust Exposure Risk 


¢e Medical Risk 
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Med01 


We do not have a concept of operations for medical care during exploration 
missions. ConOps 


Med02 


We do not have the capability to provide a safe and effective pharmacy for 
exploration missions. Pharmacy 


Med03 


We do not know how we are going to apply personalized medicine to 
reduce health risk for a selected crew. Personalized Medicine 


Med05 


We do not know how to train crew for medical decision making or to 
perform diagnostic and therapeutic medical procedures to enable extended 
mission or autonomous operations. Training for Autonomy 
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We do not have the capability to comprehensively process medically- 
relevant information to support medical operations during exploration 
missions. Real-time Comprehensive Data Processing 
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We do not have quantified knowledge bases and modeling to estimate 
medical risk incurred on exploration missions. Databases and Modeling 


Med10 


We do not have the capability to provide computed medical decision 
support during exploration missions. Real-time Decision Support 
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Biosensor Integration Development 
ExMC/Canadian Space Agency Collaboration 
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